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SEMICONDUCTOR MEMORY DEVICE
HAVING AN INTERCONNECT STRUCTURE
WHICH IMPROVES YIELD

BACKGROUND OF THE INVENTION

The present invention relates to a semiconductor memory
device. and more particularly, to a semiconductor memory
device in which word lines. ground lines and power lines are
arranged so as to improve yield.

Semiconductor devices are highly integrated, and the
intervals between and width of circuit interconnections are
very narrow. Consequently, there is great interest in devel-
oping new techniques for forming fine patterns in semicon-
ductor devices. Such improved fabrication techniques
directly influence the yield of semiconductor memory
devices, which typically consist of a cell array portion, a
peripheral portion, and a redundant cell array portion. Fail-
ures occur in a semiconductor memory device when sub-
standard patterns, or bridges due to conductive
contaminarnts, occur between the adjacent interconnections.
When a bridge is formed on the interconnections. for
example, on word lines. power lines and ground lines of the
cell array portion, at least one cell may not operate. The
malfunction can be repaired by replacing the inoperative
cells with the redundant cells. However, when the repaired
semiconductor memory device is in a standby mode of
operation. there is leakage current due to the bridge formed
between interconnections in the cell array portion.
Therefore, the semiconductor memory device may fail to
meet its specifications because of its increased standby
current.

FI1G. 1 is a block diagram illustrating a decoder and a
word line of a typical semiconductor memory device.

Referring to FIG. 1, reference numeral 1 denotes a row
pre-decoder (X pre-decoder) for inputting address signals
through a row address pad (not shown) and a row address
buffer (not shown) of a semiconductor memory device, for
example, a SRAM device, and then outputting the signals
through only a predetermined output among a plurality of
outputs. Reference numeral 3 denotes a plurality of main
word lines MWL, and reference numeral 5 denotes a
plurality of block word lines BWL. connected to a main
word line and controlled by it. Here, a main word line of the
plurality of block word lines 3 controls a plurality of block
word lines 5. Typically, a main word line controls four
separate block word lines.

FIG. 2 is a view illustrating a part of an arrangement of
the main word lines MWL, block word lines BWL., ground
lines Vss, and power lines Vece on the cell array portion
according to the conventional art.

Reterring to FIG. 2, reference symbols Vss and Vee
denote a ground line and a power line, respectively, which
are alternately arranged at predetermined intervals and
which supply electric power to the cell array. Reference
symbols MWL, denotes an ith main word line arranged
haltway between power line Vec and an adjacent ground line
Vss. Reference symbol MWL, , denotes an (i+1)th main
word line arranged halfway between power line Vee and
another adjacent ground line Vss. Reference symbols BWL¢
through BWL3 denote block word lines controlied by a
single main word line (MWL, or MWL _, ,), and dividedly
arranged on each side thereof. When the semiconductor
memory device 1s in an active mode, such as a chip enable
mode, and ith main word line MWL, is selected, main word
line MWL,; is supplied with a voltage corresponding to logic
“0”. the same voltage as ground line Vss, and block word
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lines BWLO through BWL3J. adjacent to and arranged on
either side of main word line MWL, are supplied with a
voltage corresponding to logic “1”, the same voltage as
power line Vec. At the same time. nonselected main word
line MWL, , is supplied with the voltage of logic “1” and
block word lines BWLO through BWL3 adjacent to and
arranged on either side of and controlled by main word line
MWL, , have the voltage of logic “0”.

When the semiconductor memory device is in a standby
mode, all of the main word lines MWL, and MWL, have
a voltage corresponding to logic “1” and all of the block
word lines BWL0 through BWL3 have a voltage corre-
sponding to logic “0”.

According to the conventional art, in the active mode of
a semiconductor memory device, when bridges are formed
on the region between two interconnections having different
voltages, some of cells malfunction due to leakage current
through the bridges. For example, a bridge may be formed
between ground line Vss and an adjacent block word line
BWL3 or BWLO, between power line Vec and an adjacent
block word line BWL3 or BWLO. or between a main word
line (MWL, or MWL, ) and an adjacent block word line
BWL1 or BWL2. As previously stated. such a malfunction

problem may be overcome by a repair process in which the
malfunctioning cells are replaced with redundant cells.

If the bridges are formed on certain regions in the cell
array, there may be an increase in the standby current in the
semiconductor memory device, even after the repair process
has been completed. The increase in standby current results
when a bridge is formed between interconnects having
different voltage levels. For example, standby current is
increased when a bridge is formed between a main word line
(MWL, or MWL, ,) and an adjacent block word line BWL1

or BWL2, or between a power line Vcc and an adjacent
block word line BWL3 or BWLO. The leakage current may
lead to an increase in the standby current beyond an accept-
able level, thereby causing a significant reduction in the
yield of the semiconductor memory device.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a semi-
conductor memory device in which word lines, ground lines

and power lines are arranged on a cell array area so as to
minimize a deterioration of yield due to bridging defects

among the lines.

To achieve the above object. a plurality of interconnec-
tions are arranged parallel to each other on a cell array area
of a semiconductor memory device, wherein the plurality of
interconnections are comprised of:

power lines and ground lines alternately arranged on the
cell array portion,

main word lines arranged on each side of the power lines;
and

a plurality of block word lines sequentially arranged
between a single main word line and a ground line adjacent
thereto and controlled by the single main word line.

According to the present invention, the plurality of block
word lines controlled by a main word line are sequentially
arranged between the main word line and the ground line
adjacent thereto, that is, on one side of the main word line.
In this way, interconnections are arranged in alternating
groups so that interconnections having the same logic level
during the standby mode are grouped together. Therefore,
interconnect bridges within a group will not lead to
increased standby current, thereby substantially improving
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the yield of the semiconductor memory device. In addition,
the spacing between groups of interconnects may be
increased. further reducing the probability of increased
standby current due to a bridging defect, thereby further
increasing the yield.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention
will become more apparent by describing in detail a pre-
ferred embodiment thereof with reference to the attached
drawings in which:

FIG. 1 is a block diagram showing a portion of a decoder
and word lines of a typical semiconductor memory device;

FIG. 2 is a view illustrating the arrangement of main word
lines MWL, block word lines BWL,, ground lines Vss, and

power lines Vcc on a portion of the cell array portion
according to the conventional art; and

FIG. 3is a view illustrating the arrangement of main word
lines MWL, block word lines BWL,,, ground lines Vss, and
power lines Vcc on a portion of the cell array according to
the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIG. 3. reference symbols Vec and Vss
denote a power line and a ground line. respectively, which
are alternately arranged and which supply electric power to
the cell. Reference symbols MWL, and MWL, denote the
ith and (i+1)th main word lines, respectively, which are
arranged on each side of power line Vcc at predetermined
intervals. Reference symbols BWLi0 through BWLi3
denote a plurality of block word lines sequentially arranged
between ith main word line MWL, and ground line Vss
adjacent thereto. and controlled by ith main word line
MWL.. Reference symbols BWLj0 through BWL;j3 denote
a plurality of block word lines sequentially arranged at a
predetermined interval between (i+1)th main word line
MWL, , and ground line Vss adjacent thereto, and con-
trolled by the (i+1)th main word line MWL, ;. Reference
symbol “a” denotes a space between a main word line
(MWL.. or MWL, ,) and the adjacent block word line
(BWLi3 or BWL;0).

Also. reference symbols BWLh2 and BWLh3 denote
block word lines among the plurality of block word lines
sequentially arranged between the (i-1)th main word line
MWL, , (not shown) and the adjacent ground line Vss, and
controlled by main word line MWL,_,. Reference symbols
BWLkO and BWLK1 denote some of the block word lines
among the plurality of block word lines sequentially
arranged between the (i4+2)th main word line MWL, (not
shown) and the adjacent ground line Vss. and controlled by
main word line MWL, ..

When the semiconductor memory device is in the active
mode and ith main word line MWL, is selected, main word
line MWL, has the voltage of a logic “0,” and block word
lines BWLi0 through BWLi3 confrolled by main word line
MWL, have the voltage of a logic *1”. Meanwhile, all of
nonselected main word lines (MWL, ,, MWL, , and
MWL ,) have the voltage of a logic “1,” and the plurality
of block word lines (BWLj0 to BWL;3, BWLkO, BWLK1,
BWLh2 and BWLh3) have the voltage of logic *(07.
Accordingly, when bridges are formed in certain areas
between interconnections having different voltages, the
problem of malfunctioning cells can typically be overcome
by the repair process. For example, repairs typically can be
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made for bridges between a power line Vcc and an adjacent
main word line (MWL, or MWL, ). between a single main
word line (MWL, or MWL, ) and an adjacent block word
line (BWLi3 or BWL0), or between a ground line Vss and
an adjacent block word line (BWLh3, BWLi0, BWLj3 or
BWLEkO).

When the semiconductor memory device is in the standby
mode, all of main word lines MWL,._, . MWL, MWL _. and
MWL ,) have the voltage of logic “1” and all of block word
lines (BWLi0 through BWLi3J, BWLj0 through BWL;3.
BWLKkO, BWLk1, BWLh2 and BWLh3) have the voltage of
logic “*0”. The spacing between adjacent groups of intercon-
nections having different voltages is designated as “a.” In
other words, the interconnections are arranged in alternating
groups so that interconnections having the same logic level
in the standby mode are grouped together. In addition. the
groups may be separated from each other by a distance “a”
which is greater than the distance between interconnections
within the same group. As a consequence, the increased
leakage current in standby mode occurs only when bridges

are formed across the space “a.”

This invention reduces the probability, as compared with
the prior art, of producing substandard devices due to
increased leakage current resulting from the formation of
bridges between two interconnections due to contaminant
particles or poor patterns. Furthermore, when the space “a”
is increased relative to the intervals between the other
interconnections, the vield is increased further, because
there is a lower probability that bridges will occur between
groups, such as between a main word line and an adjacent

block word line.

According to an embodiment of the present invention, a
plurality of block word lines controlled by a main word line
are arranged together between the single main word line and
the ground line adjacent thereto, thereby remarkably reduc-
ing the probability of increased standby current due to the
bridging of interconnects, and improving the yield of semi-
conductor memory devices. Furthermore, the yield improve-
ment is enhanced when the interval between a main word
line and an adjacent block word line 15 greater than the other
intervals.

The present invention is not limited to the above
embodiments, and many other variations, covered by the
appended claims, will be apparent to those skilled in the art.

What is claimed is:

1. A semiconductor device having a plurality of opera-
tional modes, comprising:

a plurality of interconnects which are substantially par-
allel within a portion of a layer of said semiconductor
device, wherein each interconnect may be coupled to at
least one of a plurality of different voltage levels;

said interconnects being arranged in a plurality of groups
of adjacent interconnects within said portion of said
layer, wherein each said interconnect within a first said
group of adjacent interconnects is coupled to a first
voltage level of said plurality of different voltage levels
during a standby mode of said plurality of operational
modes; and wherein each said interconnect within a
second said group of adjacent interconnects, said sec-
ond group adjacent to said first group. is coupled to a
second voltage level of said plurality of different volt-
age levels during said standby mode.

2. A semiconductor device as in claim 1. wherein each of

said adjacent interconnects within a said group are separated
by a first interval, and said first group and said second group

are separated by a second interval.
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J. A semiconductor device as in claim 2., wherein said
second interval is greater than said first interval.

4. A semiconductor device as in claims 1 or 3. wherein
said portion of said layer comprises a cell array portion.
S. A semiconductor device as in claim 6. wherein:

said first group of adjacent interconnects comprises a pair
of main word line interconnects and a first power
supply interconnect positioned between said pair of
main word line interconnects. each said interconnect in
said first group coupled to said first voltage level during
said standby mode; and

said second group of adjacent interconnects comprises a
second power supply interconnect, a first group of
block word lines positioned on one side of said second
power supply interconnect, and a second group of
block word lines positioned on the other side of said
second power supply interconnect. each said intercon-
nect in said second group coupled to said second
voltage level during said standby mode.

6. A semiconductor memory device, comprising:

a plurality of interconnects arranged substantially parallel
to each other on a cell array portion of said semicon-
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ductor memory device, said interconnects comprising,
power lines. ground lines. main word lines. and block

word lines;

said power lines and said ground lines arranged in an
alternating pattern on said cell array portion;

a parr of said main word lines arranged adjacent to and on
either side of each said power line; and

a plurality of said block word lines arranged between one
of said pair of said main word lines and one of said
ground lines nearest said one of said pair of main word
lines, wherein said plurality of said block word lines are
controlled by said main word line adjacent thereto.

7. A semiconductor memory device as in claim 6. wherein

cach said main word line and each said block word line
adjacent thereto are separated by a first distance. and
wherein said first distance is greater than each of: a second
distance between adjacent said block word lines, a third
distance between each said main word line and said adjacent
.o power line. and a fourth distance between said nearest

ground line and a nearest said block word line.
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